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0 Transmission belt. 

@ Push elements (4) slidably arranged on a carrier 
(5) have inclined side surfaces (4a) to contact V- 
shaped pulley groove walls. Each side surface (4a) 
has a substantially planar area (11) and a bevel (10) 



which slopes away from an imaginary extended 
plane (40) of the adjacent planar area (11), prefer- 
ably at an angle of no more than 1**. 
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TRANSMISSION BELT 



The present invention relates to a transmission 
bert, and more particularly to a transmission belt 
comprising a number of push elements slidably 
arranged on a carrier, the carrier including, for 
example, one or two belt packets, the push ele- 5 
ments being arranged one behind another in the 
longitudinal direction thereof. Such a transmission 
belt is described, for example, in U.S. Pat. No. 
4,080,841, No. 4,303.403, and No. 4,729 J58. 

A transmission belt provided with such push io 
elements js used for transmitting a relatively large 
torque between two V-shaped pulleys in which 
spacing between V-shaped pulley groove defining 
walls can be varied to establish a desired speed 
ratio between the pulleys. In such an arrangement, /5 
rotary motion is transmitted between the pulleys 
using a pushing force, which is transmitted by the 
anray of push elements. 

In such a transmission belt, each push element 
has an outwardly facing guide surface that is in 20 
contact with an inner surface of the carrier and two 
inclined side surfaces which are adapted to come 
into contact with the V-shaped groove defining 
wails. 

U.S. Pat. No. 4,729.758 discloses a transmis- 25 
sion belt which comprises a carrier made of two 
belt packets and a plurality of push elements ar- 
ranged on the carrier in face-to-face contacting 
relationship to fill substantially the entire length of 
the carrier Each push element has an outwardly 30 
facing guide surface that is adapted to contact with 
an inner surface of the carrier, and two inclined 
side surfaces which are adapted to cooperate with 
the walls defining the V-shaped pulley groove. In 
operation, the push elements come into engage- as 
ment with the V-shaped groove defining walls one 
after another. 

It has been experimentally established that, 
during a transition from an initial engagement with 
the V-shaped groove defining walls to a firm en- 40 
gagement with them, there is a possibility that the 
push elements make corner contact with the adja- 
cent V-shaped pulley groove defining walls. Rg. 7 
shows an area 9 on the inclined side surface 4a of 
the push element 4-2 which is in the initial engage- 45 
ment with the V-shaped pulley groove defining 
walls (see also Fig. 4). As readily seen from Fig. 7, 
each of the push elements has an inner end por- 
tion, which is tapered and thus relatively thin, sub- 
ject to an impact through the area 9. This local so 
stress causes a short life span of the push ele- 
ments. 

An object of the present invention is to provide 
a transmission belt which has push elements, each 
having two inclined side surfaces which are so 



configured as to avoid the above-mentioned corner 
contact with the adjacent V-shaped pulley groove 
defining walls. 

According to the present invention, there is 
provided a transmission belt comprising a plurality 
of push elements slidably anranged on a canler in 
a face-to-tace contacting relationship, wherein each 
of the push elements has two inclined side sur- 
faces, each having a substantially planar area and 
a bevel which slopes away from an imaginary 
extended plane of the adjacent planar area. 

Each of the push elements has a rear face, and 
a front face which, at the inner end of the element, 
is provided with a taper. The transition between the 
taper and that part of the front face which is par- 
allel to the rear face is formed by a front tilting line. 

Preferably, the transition between the planar 
area and the bevel of each of the inclined side 
surfaces is formed by a side tilting line, and the 
distance between the front tilting line the side tilting 
line is greater than or equal to zero but less than or 
equal to H/2, wherein H indicates the distance 
between the front tilting line and the inner end of 
the push element 

Preferably, the bevel meets with the planar 
area at an angle less than or equal to one degree. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view of a push element of a 
transmission belt, illustating the principle of the 
invention in an exaggerated manner; 
Fig. 1a is a side view of the push element 
shown in Fig. 1; 

Fig. 2 is a perspective view of driver and fol- 
lower pulleys of a continuously variable trans- 
mission with a transmission belt interconnecting 
the pulleys; 

Fig. 3 is a diagrammatic view illustrating the 
push element in firm engagement with the adja- 
cent V-shaped pulley groove defining walls; 
Rg. 4 is a diagram illustrating a push element 4- 
1 which is coupled completely with the V- 
shaped groove and thus in firm engagement 
with the walls defining the V-shaped groove, and 
a push element 4-2 which is in initial engage- 
ment with the V-shaped groove defining walls; 
Fig. 5 is a side view of the push element illus- 
trating an area 8 at which the push element is in 
contact with the adjacent V-shaped groove de- 
fining wall when the push element is in the fimn 
engagement state; 

Fig. 6 is a side view of the push element illus- 
trating an area 8' at which the push element Is 
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in contact with the adjacent V-shaped groove 
defining wall; and 

Fig. 7 is a similar view of the push element 
according to the prior art discussed before. 

DETAILED DESCRIPTION 

Referring to Fig. 2, two V-shaped pulleys 2 and 
3 interconnected by a transmission belt 1 are 
shown. The running diameters of that portions of 
the transmission belt 1 which wind around the 
pulleys 2 and 3 can be varied by controlling the 
spacing of V-shaped groove defining walls 6 of the 
pulleys 2 and 3. Thus, a speed ratio between the 
pulleys 2 and 3 can be varied. 

The transmission belt 1 comprises a plurality of 
push elements 4 slidably arranged on a carrier 5 
including two metallic belt packets, each packet 
being in the fomri of laminated thin metallic belts. 
The push elements 4 are slidably arranged on the 
carrier 5 in face-to-face relationship to fill substan- 
tially the entire length of the carrier 5. 

Referring to Figs. 1 and 1A, the push element 
has parallel front and rear faces 30 and 32 which 
come into contact with the faces of successive 
push elements when assembly on the carrier 5 has 
taken place. The front face 30, at the inner end 
portion of the push element, is provided with a 
taper 34 which slopes away from the adjacent push 
element. Thus, the thickness of the push element 4 
decreases toward the Inner end. The transition be- 
tween that part of the front face 30 which is parallel 
to the rear face 32 is formed by a front tilting line 
7. During bending of the transmission belt 1, the 
push elements 4 are in contact with each other 
through he front tilting line 7. 

As shown in Fig. 1 in an exaggerated manner, 
the push element 4 has two inclined side surfaces 
4a adapted to contact with the V-shaped pulley 
groove walls 6. Each of the inclined side surfaces 
4a has a substantially planar area 11 and. at the 
inner end of the element, is provided with a bevel 
10 which slopes away from an imaginary extended 
plane 40 of the adjacent planar area 1 1 . The transi- 
tion between the planar area 1 1 and the bevel 1 0 is 
formed by a side roll-off zone or tilting line 42. 
When the transmission belt 1 is completely coup- 
led with the V-shaped pulley groove and the push 
element 4 is in the firm engagement with the V- 
shaped pulley groove walls 6, not only the planar 
area 11 but also the bevel 10 of each of the side 
surfaces 4 come into firm contact with the V- 
shaped groove defining walls 6. 

The distance between the front tilting line 7 
and the Inner end of the element is indicated by H 
and the distance between the front tilting line 7 and 
the side tilting line 42 is indicated by a . 

According to the invention, the bevel 10 should 



meet with the adjacent planar area 11 at a suffi- 
ciently small angle, preferably less than or equal to 
one degree. The side tilting line 42 should be 
disposed between the front tilting line 7 and the 
6 inner end of the element The distance a should be 
greater than or equal to zero but less than or equal 
to H/2, Thus, the distance a can be expressed as 
0 S a ^ H/2, 

Preferably, the surface of the bevel 10 is slight- 

10 ly curved to form a part of a circle or a parabola. 

Owing to the provision of the bevel 10 on each 
of the side surfaces 4a, the corner contact which 
has been encountered in the prior art has been 
avoided. Fig. 6 shows an area 8 at which the side 

75 surface 4a contacts with the V-shaped groove de- 
fining wall when the push element 4 is in the initial 
engagement with the V-shaped pulley groove de- 
fining walls 6. From comparison of the location of 
the area 8' with that of the area 9 shown in Fig. 7. 

20 it will be seen that the corner contact which has 
been encountered in the prior art has been avoid- 
ed. Fig. 5 shows an area 8 at which the side 
surface 4a contacts with the V-shaped pulley 
groove defining wall 6 when the push element 4 is 

25 in the firm engagement with the V-shaped pulley 
groove defining walls 6. From comparison of Fig. 5 
with Fig. 6, it will be seen that the contact area 
increases and stretches over the bevel 10 when the 
push element comes into firm engagement with the 

30 V-shaped pulley groove wails 6. It is experimentally 
established that the side surfaces 4a are com- 
pressed when the push element 4 comes into firm 
engagement with the V-shaped pulley groove walls 
6 and thus the bevel 10 also comes into contact 

35 with the adjacent wall 6. 



Claims 

40 1. A transmission belt (4) comprising a plurality of 
push elements (4) slidably arranged on a carrier (5) 
in a face-to-face contacting relationship, charac- 
terised in that each push element (4) has two 
inclined side surfaces (4a) each having a substan- 

45 tially planar area (11) and a bevel (10) which slopes 
away from an imaginary extended plane (40) of the 
adjacent planar area (1 1 ). 

2. A transmission belt as claimed in claim 1, 
wherein the transition between the planar area (11) 

50 and the bevel (10) occurs at a side tilting line (42). 

3. A transmission belt as claimed in claim 2, 
wherein each push element has a rear face (32), 
and a front face (30) which, at the inner end of the 
element, is provided with a taper (34), and the 

55 transition between the taper (34) and that part of 
the front face (30) which is parallel to the rear face 
(32) occurs at a front tilting line (7). 

4. A transmission belt as claimed in claim 3. 
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wherein the distance (a ) between the front tilting 
line (7) and the side tilting line (42) is greater than 
or equal to zero but less than or equal to half the 
distance (H) between the front tilting line (7) and 
the inner end of the push element (4). e 
5. A transmission belt as claimed in any preceding 
claim, wherein the bevel (10) makes an angle of at 
most r with the imaginary extended plane (40). 
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ABSTRACT : 

Push elements (4) slidably arranged on a carrier (5) have 
inclined side 

surfaces (4a) to contact V-shaped pulley groove walls. 
Each side surface (4a) 

has a substantially planar area (11) and a bevel (10) which 
slopes away from an 

imaginary extended plane (40) of the adjacent planar area 

(11) , preferably at 

an angle of no more than l<o>. 



